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Urinary bladder injuries during vascular surgery
Leah Y. Nakamura, MD,a Robert G. Ferrigni, MD,a William M. Stone, MD,b and
Richard J. Fowl, MD,b Phoenix, Ariz
Urologic complications related to vascular surgery involving the ureter have been well recognized. These include ureteral
compression from aneurysms, congenital anomalies such as retrocaval ureter, obstruction from retroperitoneal fibrosis,
iatrogenic injury, and ureteric fistulas. Complications involving the bladder are more infrequent. Most of these
bladder-related complications involve the use of tunneling devices for synthetic bypass grafts. We report an unusual case
of a transvesically placed femoral-femoral bypass graft with delayed presentation. We also reviewed the English literature
for experience with diagnosis and treatment of bladder injuries during vascular surgical procedures. ( J Vasc Surg 2010;
52:453-5.)CASE REPORT
A 56-year-old female underwent a left-to-right femoral-femoral
bypass graft (FFG) in January 2001 due to claudication from right
external iliac artery occlusion at another institution. The left iliac
artery was widely patent on aortogram. A 6-mm polytetrafluoreth-
ylene (PTFE) graft was tunneled retropubically using a tunneling
device. No complications were noted in the operative report.
Postoperatively, she developed dysuria and urgency that was man-
aged with antibiotics and herbal remedies. The FFG occluded in
February 2004 causing recurrent claudication. In April 2004, she
underwent a second FFGwith 6-mmPTFE at the same institution.
This graft was tunneled in the subcutaneous tissue anterior to the
pubis without any noted complications.
In July 2008, at another hospital, she underwent left trans-
femoral placement of a drug-eluting stent for coronary artery
disease and developed a left groin hematoma. Over several months,
the hematoma did not resolve and became infected. Her symptoms
of dysuria progressed and she sought a second opinion. An ultra-
sound performed in January 2009 revealed a thrombosed FFG that
crossed the bladder and a small hematoma in the left groin. She was
referred to our institution in February 2009. A CT angiogram
demonstrated the presence of an occluded FFG traversing the
bladder (Fig). The left common and external iliac arteries were
patent. The right common iliac artery was patent, but the external
iliac artery was occluded. Cystoscopic examination confirmed the
presence of the FFG inside the bladder. The second FFG was
located within the suprapubic subcutaneous tissue and was patent.
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started preoperatively.
The patient was taken to the operating room in March 2009.
Vertical incisions were made in both inguinal areas and purulent
fluid was encountered that surrounded the anastomosis of both
FFGs in the left inguinal incision. There was no purulence in the
right inguinal incision and the grafts were well incorporated. The
most recent, patent FFG was anastomosed to the anastomotic
hoods of the older occluded FFG. There were no pseudoaneu-
rysms present on either side. An abdominal vertical midline inci-
sion wasmade to expose the right common iliac artery and bladder.
Both FFGs were removed. The entry and exit cystotomies were
Fig. Abdominal CT angiogram demonstrating a thrombosed
femoral-femoral graft traversing through the bladder. A patent
femoral-femoral graft is seen in the subcutaneous tissue.suture repaired primarily in two layers. A right iliofemoral bypass
453
JOURNAL OF VASCULAR SURGERY
August 2010454 Nakamura et alusing reversed saphenous vein (approximately 4-5 mm diameter
and similar in size to her native common femoral artery) was
performed to restore arterial inflow to the right leg. The distal
anastomosis was performed just distal to the previous site of the
FFGs. The left common femoral artery was repaired with a vein
patch. Both femoral arteries were structurally intact and held
sutures without difficulty. The right inguinal incision was closed
primarily. The left inguinal subcutaneous tissue was closed, but the
skin was packed open. The left groin wound cultures grew Entero-
coccus faecalis and Staphylococcus epidermidis. The patient was
treated with intravenous vancomycin postoperatively for 2 weeks.
Her Foley catheter was removed after 7 days. The bladder repair
was confirmed intact by cystogram prior to catheter removal.
The remainder of her postoperative course was unremarkable
except for a minor superficial wound infection of the abdominal
incision. A postoperative urine culture showed no growth. Her
symptoms of dysuria and urgency quickly resolved. The inguinal
incisions healed without complications. Six months following her
intervention, she was doing well, free of infection without claudi-
cation. Femoral and dorsalis pedis pulses were palpable bilaterally.
DISCUSSION
Iatrogenic bladder injury in vascular surgery is a rare
complication. Most iatrogenic bladder injuries are second-
ary to urologic, gynecologic, or general surgical proce-
dures. In published series of iatrogenic bladder injuries,
gynecologic procedures are the most common cause ac-
counting for at least 50% of the injuries.1,2 A survey from
Poland reported that 49% of all bladder injuries were iatro-
genic with the remainder resulting from trauma.2
In vascular surgery, most injuries occur secondary to
the tunneling of a vascular graft. Other forms of bladder
injury include iliac artery aneurysms causing arteriovesical
fistulas presenting with hematuria.3,4 There have also been
reports of retroperitoneal hematoma after angioplasty caus-
ing gross hematuria and bladder perforation.5
The cases reported in the English literature secondary
to tunneled grafts are summarized in the Table. Most
reported cases of transvesically placed bypass grafts present
with gross hematuria. Wada et al described a patient who
presented with urinary incontinence.6 Our patient pre-
sented with the unique findings of chronic recurrent infec-
Table. Summary of iatrogenic bladder injuries secondary t
Age (years) Sex Surgery (type of graft) Sympt
72 F Ilio-femoral Gross
71 M Ilio-femoral Gross
64 M Aorto-femoral Gross
58 M Aorto bi-iliac Lower
70 M Aorto bi-femoral Gross
63 M Aorto-femoral Gross
61 M Femoral-femoral Gross
80 M Ilio-bifemoral Incon
56 F Femoral-femoral Dysur
F, Female; M, male; UTI, urinary tract infection.tions and dysuria without hematuria.Previously reported cases of intravesical bypass grafts
presented within a time frame ranging from intraopera-
tively to 9 months.6-12 Our case represents an unusually
long duration prior to diagnosis. It was discovered 8 years
following graft placement and also had an additional graft
placed in the interim.
Transvesical graft penetration has occurred in cases of
femoral-femoral, aorto-femoral, aorto-iliac, and ilio-femoral by-
pass grafts. It appears that all the cases involved blind-
tunneled grafts. Treatment of this complication always
involved surgery; however, in most cases, the graft was not
replaced but rather relocated. Several reports describe sim-
ply repositioning the graft to an extravesical position.7-9
Preperitoneal fat can be placed between the graft and
bladder with this repair.10
In other cases, more reconstruction is done. Wada et al
reported excising the intravesical portion of the graft, clos-
ing the cystotomies, and reconstructing the bypass with
another prosthetic graft.6 Murray et al also reported recon-
struction of an aorto-bi-iliac graft with interposition of a
PTFE graft.10 Our case used reversed saphenous vein to
perform a right iliofemoral bypass graft and removal of the
PTFE grafts because of the presence of infection.
Blind tunneling of prosthetic arterial grafts increases
the risk of adjacent organ injury such as the bladder. Using
metal devices in a blind fashion to create a retroperitoneal
tunnel through the space of Retzius between the right and
left common femoral arteries as was done during the orig-
inal operation at the other institution is not advisable in
most situations in the authors’ experience. If a patient has
had previous pelvic surgery, we would definitely try to avoid
a retroperitoneal tunnel. For the great majority of cases, we
create a subcutaneous tunnel anterior to the pubic bone for
femoro-femoral grafts. In the rare case where a retroperi-
toneal tunnel might be needed, an alternative technique
that may reduce the risk of bladder injury is to create the
tunnel for the graft using the surgeon’s fingers. In cases
where the tunnel cannot be completed with finger dissec-
tion alone, a metal tunneling device can be placed in one
hand and used to start a tunnel in one inguinal incision
tunnel while the index finger of the contralateral hand is
placed into the opposite inguinal incision to start the other
scular grafts
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tunnel device to the opposite end of the tunnel. The graft
can be attached to the metal device and pulled through the
tunnel. In our limited experience of about 10 cases, this has
been a very safe technique for creating a retroperitoneal
femorofemoral graft tunnel. The same technique can be
used for safely creating subcutaneous tunnels.
If there is no evidence of infection, removal of the
vascular graft from the bladder and relocation of the graft
has been successful in others’ experience.7-10 However, if
there is any suggestion of infection, the authors believe that
the best treatment for intravesical vascular grafts is com-
plete removal of the graft. Revascularization of the lower
extremities is usually required. Graft removal alone may be
sufficient in those patients that present preoperatively with
non-limb-threatening symptoms (ie, claudication). Arterial
reconstruction can be accomplished using either autoge-
nous tissue, as was done in this case, or prosthetic grafts
routed through noninfected anatomic spaces.
CONCLUSIONS
Bladder injury during vascular surgery is a rare compli-
cation. We report one of the few cases in the literature of a
femorofemoral bypass graft traversing the urinary bladder.
This was incidentally discovered 8 years following place-
ment of the graft. This patient was unique because of the
length of time between bladder injury and diagnosis and
treatment of the condition. Careful technique using finger
dissection to create tunnels for vascular grafts may reduce
or prevent the risk of bladder injury. Increased awareness of
the symptoms of this complication may lead to higher
suspicion and earlier diagnosis in future cases. When this
rare complication occurs, removal and relocation of the
vascular graft from the bladder is essential. If urinary tract
infection is present, then complete prosthetic graft removal
from the body is required.The authors thank Howard Asaki, PA-C, for his con-
tributions in interpretation of the Japanese articles.
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